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(54)TitIe: NOVEL ISOTHIOUREA DERIVATIVES 




(57) Abstract 

Isothiourea derivatives represented by general formula (I) or pharmacologically acceptable salts thereof, wherein R 1 , R 2 and R 3 
independently represent each hydrogen, halogeno, nitro, lower alkyl or lower alkoxy; R 4 and R 5 independently represent each hydrogen, 
lower alkyl or substituted alkyl, or R 4 and R 5 together form -(CH 2 ) n -; Z represents -(CH 2 ) m - or CH 2 0(CH 2 ) 2 n is 2 or 3; and m is 1 , 2 
or 3. The compounds (I) of pharmacologically acceptable salts thereof have an excellent function of inhibiting the Na + /Ca 2+ exchange 
mechanism. 
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m m m 
mmtt* vrmmw 

^mm\mm.fi^vi-^t?vrmmwKm-rz 0 Mfcf$u<iaNa + /ca 2+ 

^llPfif^^ftSK (I) 




-St^tiR 4 iR 5 (3— HKttoT- (CH 2 ) n --e^^n-SS^U ZI2- 
(CH 2 > m -*fc'i-CH 2 O (CH 2 ) 2 -T'^ftSS^iTo n(32£ 
fcl*3<£x mliU 2$fcl2 3£^-ro ) 

Na + /C a 2+ 3SEift««Ji N *ffl»©^ h ^A^tVjg^i^/l/i/^A 
-f * >»K©nMB*fi -5 T ^ -S -Y * >!63l««© Ototi^o #iRl&!>$5>0<— 

R&mzm&t, mmfoT*s K-'>xjwus$tu Na + /h + sdftwsostt 

^HEMte if ©MB iftSdi £> tlT l ^ -5 [Circulation Research 65,1045- 
1056(1989), Journal of Cardiovascular Pharmacology, 23, 72-78 (1994) ] Q 
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N a + /C a 2+ MiPIf fti^ft^j^tli btliTS (II) 
l^i'^DD'Of ;Mi'07;B7^ KifW. [Proceedings of the 
National Academy of Sciences of the United States of America N 18U3238- 
3242 (1 984) ] dm t» tlX ^ £ 0 




*^#£(2^M£Ste*:££Jii. huIE^ (I) Xw^tihmw^y^^v 

ftJlEi): (I) ^fcCvCx R 1 R 2 fc=ka t R 3 ©^py>M^ < i:bT{^ -^R 

ffbti> R 4 fcJ:0'R 5 ©fi^T^^SS/c^gglT^^SiLT^ #R 

^fPJ^fcl^J (I) (DMWmt N' -v>i^^-S- [4- (4 

-^n^>W+y) ^vft'i'l'Ts S- [2- [4- (4- 

^oa^s>i>;l/^-^-» 7i-/H Vf-^ bT. 2- [2- [4- 
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S- [2- [4- (4-^D<>W+^) 7i^] Jl^/U] 

-N- (2 - h Ko*J/if;|/) ^Vf^OUT^ N, N' -v>Ji^7l/-S- 
[2- [4- Ji^yl/] ^vftfb 

T. S- [2- [4- (4-^;K>?W*i/) 7x^1/] if-yl/] -fyf- 
^"^^ S- [2- [4- (3, 4-i?7npA;>^i / ^ :/ ) 7 ^—jV\ -x. 
^] -rvWUT, S- [2- [4- (4-^haOi?;l/t^-/) 7^ 
7l/| -ry^«>U7, S- [2- [4- ( 3 -- Y n^>^7M-*-» 

7jl— 71/] >TVf*17U7 % S- [2- [4 - (2-7oD-4-^h 

□ '<>i?7M-*£/) 7i^] -X-^7l/] N-i^7l/-S- [2 

- [4- (4-^np^s>v>7l/5f^r^) y^—jU] jcfyU] ^yf^uj, 2 

- C2- [4- (2, 4-^7PD<>y*t+y) 7x^] ^=f-)V\ =f-Jr- 
4, 5-ytKn^^V-;K 2- [2- [4- (4 - ^ u n^>i?7M- + 
•» ^>v>7U^-^->] xf;l.] =f-*-A,, 5 -i?fc Fn-T $ W-JK 2- [2 

- [4- (3, 4 -i??UW<>i?jV*lri/) 7xx;|/] -X-^lO 5^—4. 5 
-i?h Ka-f 5 ^"V— 7K N, N* - v^^l/- S - [2- [4 - (3, 4-i? 
^DDOi?/^-» 7 jt— 71/] i^7b] 'fV^OU7 > S- [2- (4- 
^>i?7l/^-+'>7 i^7U) -X.^7U] -TV^^-^UT. S- [2- [4- (2, 

3, 6-h'J7na^>>!;l/t+-» 7x-;V] ^^7P] 7ff7l/7, S- 
[2- [4- (4-^ h*->Oy;^+y) 7iJX7l/] x.^71/] -fvft9U 

7\ 2- [2- [2- (4-70D^V^m-» 7x-;U] i^7H f-^- 

4. 5-v>t Ko^;^/-;K 2- [2- [3- (4-7pd'<7-7;1/^ 
•» 7x-^] i^7l/] =f-ir- 4 , 5 - S?fc Ko-f * W—MS.)*1f&\3 t>tl 

So 

*mi<D4t4to (I) ©agS^Kfr^SftSEtLTIi. Jilt 
*3PJ?©lb§rt)© 9-£M55£ (I) Kfct^Ts M&^>v>7M-^->g^4fire 
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iiR 4 tR 5 *<— fifKttoT- (CH 2 ) 2 -T-5F£ft*gT£>*K Z*<- 
CCH 2 ) 2 .-*fcJi-CH 2 0 (CH 2 ) 2 -X-^^tl-SST'&S'T Vttt) 

*»W©ff*HMt6*_i:U-CI*. S- [2 - [4 - 
+ 7x-;l/] xf-^/] 4VtttnsT* 2- [2- [4- (4-^bd^> 
7ix;i/] 3L*f-)V\ A, 5 -5?t FW = ¥V-JK S - 

[2- [4- M-^g^l/^i^l/:*-*^) 7^^.] Jt^A'] -fVf*9U 
T s S- [2- [4- (3, 4-^do^>W+-» 7i^] xfA/] 
-fVftf 1/7, S- [2- [4- (4-xhn^>-^t+-» 7 x. 
*M 4V**VUT^'S- [2- [4- (3-xfu^>^+y) 7 x ^ 
xf;l/] ^VWU7, S- [2- [4- (2-^nn-4-xhn^> 
>>;M-*-» 7i-;H xf;l/] 2- [2- [4- (2, 4- 

>>?un^>y;l,;f^» 7xx;i/] x.f-;i/] 4, 5-i?tKn>f;^ 

V— JW 2- [2- [4- (4-^np^>-^yU^-+-» <>v? .x^ 
;H f*-4, 5-5?t Kn-f 5 2- [2- [4- (3, 4--^^d 

p'Ov^M"^) 7i^] if-A-] f-^--4, 5 -5?t KP-f 5 fV—JW 
S- [2- (4-^>i?;l/t+^7xX^) -f Vttt? 1/7, S- [2 

- [4- (2, 3, ^jt^l/] jc^U] -fyf- 

*58W©-fk^1Sf©'5'&2- [2- [4- (4-)nn^-W*-» 
7x— 7U] xf;b] ^-4, 5 - t Kn 4 \ ?V'-JK S- [2- [4- 
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to ) 

fin?>. 4t&w (i) ©ae»tt»cffJSsn*ttti N din tit&t$o 
mm** n&m (iid tm^moit&vn civ) <h*M^«,^«o^ 

M&#TTN 1—24 $li--SC<h{cJ;f9 ^fife-T 5Ct & 0 

■*mm\t&m en ±iass^SK«fcoT?#^ti-5>ft^ (i) ©ra 
^4b\ immv>\t&m (i) i±. &s#£TT±iEK^m^t-r£ci<h& 

±3ES!ii:^©Ig*4<kLTJB^&ft*'ft^ ( I I I ) (3; ^TO^&fyck 0 




(V) (III) 

oesck r 1 . r 2 > r 3 . y. z\mmzmbT*&z>o ) 



apt>. ^t^j din is> &mm5 0-14835 i^te&zmMojjmiz 

cfcOSgit^ft-Mfc^rtl (V) ^nfWt, T;i/+;ux^^;b^x^Hk^ 
U ©^jcSJS^^T "5 C £ J; «9 Wife? ZCtfr-ClzZo 

Na 4 /c a 2 *imiammmrem 

NaVca 2+ 3£gltgflf l*> mSM * iM J: 9 TO Ufc 7 #C>iS'Mia 

JK*fflt\ U -^X (Reeves) Journal of Biological Chemistry, 258, 

3178-3182(1983)] {'2p DTif]^ Ufc 0 
1 ) «K^fc^«J 
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3mM2^ 3, 6, 7, 8. 9, 10, 12, 13, 1 4 (Dit^O (#f§^fc-£ 

2) Kgfcfrfc 

^-h'J^A, 2 0mM S-N-^WJyynA'yxWyi (pH 7. 
4) ] *T-3 7°C. 3 

[lGOmMg^'JOA, 2 0/iM 45 CaCl 2 , 0. 4 jzM'< U 7 v-f > 
20mM 3 -N-^;l/^U J -?v;<>Z.Jls*>W (pH 7. 4) ] tpX' 
3 7°C, 2g>P B U^a^-> 3 >L/:I, *7X7^M-^ffi^tlIl 
/Co ^577>f ;^-i;IiS§W:«*© 45 C a®M»Kl/: [F*l 
«^hy^A^^>«tt#|t*yU5/»>A>f*>itAJI (A) ] „ 

SP^-hU^A-r^->«#ftc#^>rl/i/^A-r^->gSEA* (B) ] o 
(96) ^T^z^toMthLtZo 

mmm (.%) = [i - ca-b) / cc-d) ] x 1 o o 
m (i c 50 ) ^nw&su^a&fco 

3) f£S$$SJ?l 

1 (c^ U/Co 
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11 




ICcjo ( uM) 




8.4 




10 




8.0 j 




49 




5.9 




11 


nnm io ®4k&m 


16 


nmmi2(Dit&® 


11 




6.1 




12 




21 



nmm 2 

mmM^&WifcZi-f&fllMftmte, tf-^(Tagliavini) £CD^& 

[European Journal of Pharmacology, 194 % 7-10 (1991) ] iZig b N 5 >y K%tt;fr#j 

1) {ftfMfc£«J 

2) ISli^fe 

Sprague-Dawley^tltt^ -y h (#i : 3 6 .0 ~ 4 2 0 g) \>s<Jl<\f? — 

JU± b U ?A (5 Orag/kg) CDMJg^g:#iCJ:<9tt^b^o «»T»C, ^5 y h 

©^rttc^^^-u^Au AifKtinifcc &*bi (mi imm) 
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lstz 0 ft I, ^mmt^^: 1 5 % (v/v) ^'JifU>^>j3-;M0 0, 15% 

(v/v) j -jk 7 0% (y/v)^M±^m.(Dm^mmizmm ^x^mmmmKm 
mm* i o 3>p H ^f tt t \ mmffi.-m<D&mmw]<D wmmm ( s ) (.w-^m ± mm 

^> n = 6) ZfoWmfr t>st$'I L/Co >C^lmW]<DmfelZ7he Lambeth 
Convent ion £D K5-f > [Cardiovascular Research^ 22 N 447-455 (1988)] jCip b 

* fc. *fflli Its 1 5 % (v/v) # U xf 1/ >^ )J 3 -yp 4 0 0. 1 5 % (v/v) 

y 7 o % (v/v)^aAtta©sR^»jBi©**ta:# Lfc 

©8ttB#IH (s) *±IHi:RI«CUTfra!lUfc. 
3) Ktt«g$ 



l£2 




tk^-M (mg/kg) 


jomi^Ftt^ng (s) 






104.3 ± 29.9 




0.1 


115.2 ±36.7 




1 


0.0 



^^©^^(w^f-r^^i/J^fflli. ^r-^ -(Petty) ^COJife [European Journal 
of Pharmacologya92> 383-388 (1991) => y hfefefrj&gg*-r;l/£fl§ 

1) flawtaifc 

2) sttt^rft 



WO 97/09306 PCT/JP96/02491 

Sprague-Dawley^yitt^ ? |\ : 3 6 0~4 3 0 g) ^> Y'<)V\£f- 

J]rt-hVV2* (5 0mgAg) ©IKKrtft^KJiOJffWUfco «»TC, h 

Ut D BE5y>*&»3UftlH"ell»U &©31fc^ll!>T£**»iJl,fco * 
^-C#tmt^»* 1 5 96(vA)#Uif-l/>^y 3-71/4 0 0, 1 5%(v/v)J-^ 
y -;K 7 0 % (v/v)£g££ffi©*I£i&S&fci8JS? bT*fiSt^i*]i;:&-^ bfco 

-^h^VU^A^n'J K (TTC) 7°CT'3 O^P^y+^^-v' 

tajtu asm (TTc^fegflss*) /&jfitfg« (x/^x^-^ 

SfefeSBM*) (TO<l±MmPM> n = 3) T'^b^o 

* fc. *fr!?5 <h bT. 1 5 % (v/v) # 'J .x.*- U U n -yl/ 4 0 0, 15% (v/v) 

3 ) fSlMn^ 
^m^s3iC^b/c 0 







&-M (mg/kg) 


«sm/dEdiiiiiff (%) 


mm 




54.9 ± 5.8 




0.1 


52.3 ± 8.8 




1 


27.6 ± 4.1 
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mm i 

N, N' -i?x-3-A/-S- r 4 - (4-^pg^>-?;l/^y) -f 

v^t>v7 -mmm. (i) tcfc^-c, r 1 , r 2 , r 3 

->S^4- (4-^pp<yW^» R 4 , R 5 Tb<3L=f-jvm. Zfr*- 
CH 2 --C&5-fbi^g>&g^] : 

4- (4 - ? n u^v-^M-^vO <>^;^P7^F (#%#"J l #M) 
(0. 7 5g) , N, N' -^xf^tfl/T (0. 3 7g) , J -)\s 

(lomi) ©ki^^ i mmmwiotco ^s^meet^l. aii^sxf- 

M-ffc^ (0. 4 4 g) *»fc„ 
: 1 4 3 ~ 1 4 4 °C 

^H-NMR (DMSO-dg ) 6 : 1. 02-1. 12 (6H, m) , 3. 23-3. 37 (4H, m) , 4. 52 (2H, s) , 5. 09 (2H, 
s) , 6. 98 (2H, d, J=9Hz) , 7. 33 (2H, d, J=9Hz) , 7. 44 (4H, s) , 9. 41 (2H, br) . 
7C*$Mfftt (C 19 H 23 C 1 N 2 OS-HC1 ibt) : 
ttnm (96) C, 5 7. 1 4 ; H, 6. 0 6 ; N, 7. 0 1 
(%) C, 5 7. 0 4 ; H, 5. 9 9 ; N, 7. 0 6 

5- T2- T4- 7^ — jU] ±V±* 

v\st ra (i) t-fet^ r 1 a r 2 a r 3 jg&^>v? 

;M-^->gfrU- (4-»PP^>W^r-» 1, R 4 a R 5 &2kMM3L Z 
ifi- (CH 2 ) 2 -^&Zft&fa<D J* : 

* ? >X;t/*>^2 - [4- {A-^UUKy^JV-t^ri/) 7jl— )V] jcf-j]/ 
J^X^JV (#Sf#IJ2#RS) (0. 9 0g) , ft-7b7 (0. 22g) 
;-;K10ml) ©S#1»* 1 !ft»8KL;fco *IK*«EET«*U »6*ifclS 
H^r-t? h - h U ^-cife* Ufcau y * y -;uj; 0 HSH Ltsnt^ ( o . 

5 0 g) £»fc e . 
Ii£ : 1 8 8-1 9 0°C 

*H-NMR (DMSO-dg ) 6 : 2. 32 (3H, s) , 2. 85 (2H, t, J=7Hz) , 3. 37 (2H, t, J=7Hz) , 5. 07 (2H, 
s) , 6. 94 (2H, d, J=9Hz) , 7. 19 (2H, d, J=9Hz) , 7. 44 (4H, s) , 8. 99 (4H, br) . 
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TctMI (C 16 H 17 C1N 2 OS -CH 3 SO3 HiLT) : 
ttWm (96) C, 4 8. 9 7 ; H, 5. 0 8 ; N, 6. 7 2 

mmm (%) c, 4 9. 1 4 ; h, 5. 0 2 : n, 6. 6 a 

2- T2- U- (4 ppO^;M-4^» -7^—;^ =f-*- 
4, 5 - yb Kp-T $ yy-Jls : * ?>XJV*y&M f5£ (I) fcfe^T, R 1 
, R 2 , R 3 g&^Vv^M-^v'afrU - (4-^DP^>y;bt4y) 
R 4 <hR 5 fr—miZte-?X- (CH 2 ) 2 Zfrt- (CH 2 ) 2 -T^>^.^ 

J ? >*J\s*>m.2- [4- (4-^unO>>;M-+ix) :7i^yl/| 
iXf^ (###i]2#M) (2. 20g) .xf^ft^bj (0. 
60g) . Ji^ 7 -JU (20ml) (Dm&®)%: 1 &i8ft Ltc a *g3g£METS* 

x.3-jV-T-t> h-h >J ;i/iOSi H H B LtSHt^ (0. 7 0 g) ^'#^: 0 

fii£ : 1 1 4—1 1 6°C 

^-NffiUDMSO-dg ) 6 :2. 31 (3H. s), 2. 88 (2H, t, J=7Hz), 3. 41 (2H, t, J=7Hz), 3. 82 (4H, 
s) , 5. 08 (2H, s) , 6. 94 (2H, d, J=9Hz) , 7. 20 (2H, d, J=9Hz) , 7. 44 (4H, s) , 10. 07 (2H, br) . 
KmfttirM (C 18 H 19 C 1 N 2 OS • CH 3 S0 3 HiUT) : 
ffWm (%) C, 5 1. 52 ;H, 5. 2 3 ; N, 6. 3 2 
mW\m (%) C, 5 1. 4 9 ; H, 5. 1 4 ; N, 6. 3 9 

mm 

S- f 2 - T4- (4 -?pp^>v>;M-4^» ;H j. — N — 

(2-bKn^yxf;l/) ^ *J±*$_ U7 • ^ 9 fit ( I ) iCfe 

ivtx R 1 , R 2 , R 3 li^>yMt->i^4- (4-^np^>-?;^ 
-» R 4 ff2-b F'p^^^^;^, R 5 t^imW^, ZW- (CH 2 ) 2 

^ ^ yx;l*yt£2 - [4- (4-^DD^yW+y) ^^^V] ol^-jV 
(#^J2#RS) (1. 1 9 g) „ N— (2-t FD + ->xf;b) 
^VT (0. 4 2g) . i^y-yl/ (3. 5ml) 3 B^SSft bfc 0 
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(0. 2 7 g) £*§/c 0 
HU^ : 1 0 0 ~ 1 0 1 °C 

*H-NMR (DMSO-dg ) 5 :2. 31 (3H, s), 2. 85 (2H, t, J=7Hz), 3. 31-3. 39 (4H, m), 3. 49-3. 60 
(2H, m) , 5. 05 (1H, br) , 5. 07 (2H, s) , 6. 94 (2H, d, J=9Hz) , 7. 18 (2H, d, J=9Hz) , 7. 44 (4H, 
s) , 9. 01 (1H, br) , 9. 17 (1H, br) , 9. 52 (1H, br) . 

TiMftUffc (C 18 H 21 C 1 N 2 0 2 S • CH 3 S 0 3 H • 1/2H 2 OibT) : 
ttnm (%) C. 4 8. 5 5 ; H, 5. 5 8 ; N, 5. 9 6 
(%) C, 4 8. 83 ;H, 5. 40 iN, 5. 9 3 

M z±M ±v±**UT : p- bfrjLyxfrTjiisim [g (I) fcfcovr. 
R 1 a R 2 , R 3 gi^>-?;l/t^yj^4- (4-^dp^^^-» 
g> R 4 N R 5 j^fjj^gN Z^- (CH 2 ) 2 -tfe^^jOp- h;l/Ji> 

p- h;l/^>X;t/*^2 - [4- (4 - ^ n p^<>^;^+-» 7i^;l/] 
if-AcnXxA' (#%^J3#fil) (1. 0 0 g) , N, N' -V3-1-)\/=f-*t>V 

t (o. 30g) , (i omi) <Dm^m^immm.btz 0 mm&m 

U »^^;P-T-tr h- h 'J^J;f)BgiLTSHteft (0. 60g) 

/Co 

li^. : 1 1 8 ~ 1 2 0 °C 

*H-NMR (DMS0-d 6 ) 6 : 1. 13 (6H, t, J=7Hz) , 2. 28 (3H, s) , 2. 85 (2H, t, J=7Hz) , 3. 22-3. 
39 (4H, m) , 3. 44 (2H, t, J=7Hz) , 5. 08 (2H, s) , 6. 94 (2H, d, J=9Hz) , 7. 10 (2H, d. J=8Hz) , 
7. 17 (2H, d, J=9Hz) , 7. 44 (4H, s) , 7. 47 (2H, d. J=8Hz) , 8. 93 (1H, br) , 9. 07 (1H, br) . 



yzmfrtirM [C 20 H 25 C 1 N 2 O S • p - CH 3 (C 6 H 4 ) S 0 3 H<h b 
T] : 

amm (%) c, 59. 0 5 : h, 6. 06 : n. 5. 10 
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(%) C, 5 8. 8 7 ; H. 5. 9 8 ; N, 5. 11 

S- T2- T4- ( 4 - * T-jwovjvjri-i/) >\A -fy^a- 
*jvt • tty^frKismn ra (i) ^fei^r. r 1 3 r 2 a r 3 g&^>^ 

^^~>S^4- (4 -^;i/^>v>;M-^-» X. R 4 a r5 ^ 7 k^fM^ 2 
^- (CH 2 ) 2 -T^^-fb^CD^ f>XJV*>M1M.~} : 

^^>x;^>^2- [4- (4-^^-;l/^>v?;i/^-^i>) ^x^u] x-^jv 
xxr;l/ (#^J4#I) (1. 4 3g) , ft-)U7 (0. 3 4g),x^ 
7 ( 4 . 4ml) <Dm&®%: 1 Bfclift Ufc 0 ±i£ Ltzm^mm U i?^?- 

(0. 7 0 g) %mto 
Hu&: 1 9 6—1 9 8°C 

h-mm (DMSO-dg ) 5 : 2. 29 (3H, s) , 2. 32 (3H, s) , 2. 84 (2H, t, J=7Hz) , 3. 36 (2H, t, J= 
7Hz), 5. 02 (2H, s), 6. 93 (2H, d, J=9Hz), 7. 18 (4H, d, J=9Hz), 7. 31 (2H, d, J=9Hz). 8. 98 
(4H, br). 

TcMfttirM (C 17 H 20 N 2 OS • CH 3 S0 3 HtLT) : 
tfMM (%) C, 5 4. 5 2 ; H, 6. 1 0 ; N, 7. 0 6 
n&m (%) C, 5 4. 7 5 : H, 6. 1 3 ; N, 7. 11 

mmm7 

S- [2- \A- (3. 4 -ystuu^yVfrlr*^) x.f-j\A 
v^^vt : * (i) ^fe^T. r 1 a r 2 a r 3 rmm 

^y : Jj\s*3ri/m&4- (3. 4->>?npO-;;;M-^-» a, r 4 a R 5 ^ 

7K^^, z^- cch 2 ) 2 -x*&z>4t&y>)(D* ^y^jv^ymm'] : 

y ^>x;l/^>^2 - [4- (3, 4--;^do^>-?M+-» 
xfyl/xxf;!' (#t«5#J|) (1. 6 7 g) „ f^)b7 (0. 3 4 g) > 
J~)\> (4. 4ml) (Dm&Vd&lV&MMlstZo ^Ltzm^MMLs ? 

m ( i . i o g) ^fco 

H£ : 1 7 7 — 1 7 8°C 
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A H-NMB (DMSO-dg ) 6 :2. 33 (3H, s), 2. 85 (2H, t, J=7Hz). 3. 37 (2H, t, J=7Hz), 5. 10 (2H, 
s) , 6. 95 (2H, d, J=9Hz) , 7. 20 (2H. d, J=9Hz) , 7. 42 (1H, dd, J=8, 2Hz) , 7. 64 (1H, d, J= 
8Hz) , 7. 69 (1H, d, J=2Hz) , 8. 99 (4H, br) . 

TtmfttirU (C 16 H ]g Cl 2 N 2 OS • CH 3 S0 3 Kilt) : 
fl-JHI (%) C, 4 5. 2 3 ;H, 4. 4 6 ; N, 6. 2 1 
III (%) C, 4 5. 2 1 ; H, 4. 4 3 ; N, 6. 2 7 

S- T2- f4- (4--hP^>y;Vt»-/) 7^— )\A ^yft 
fri^T • ^>X;l/*>ggfg Fit ( I) iCfe^T. R 1 a R 2 „ R 3 ^mOv? 
;^^->S^4- (4--Fp^>^^) ^ R 4 a R 5 ^7kgl)M^ Z 
fr<- (CH 2 ) 2 -T'&^Mbl^g^ ?>XJ\s*>Mm : 

* $y?,)\s*ym2- [4- (4-^Fn^y^t+-» 7x^;H j^7V 
xxf^ (#^j6#)i) (10. OOg) , (2. 2 0 g) , 

(1 0 0 ml) OM-^^2B#p B 1jl»Sib^ 0 i§J££MJETS*U Hit© 
mW**-? J -/^!5flgB H B lTMt^ (8. 3 0g) £^/c D 
: 1 7 5 ~ 1 7 7 °C 

*H-NMR (DMS0-d 6 ) 6 : 2. 35 (3H, s) , 2. 85 (2H, t, J=7Hz) , 3. 37 (2H, t, J=7Hz) , 5. 26 (2H, 
s) , 6. 97 (2H, d, J=9Hz) , 7. 21 (2H, d, J=9Hz) , 7. 70 (2H, d, J=8Hz) , 8. 25 (2H, d, J=8Hz) , 
8. 99 (4H, br). 

TcX&mVL (C 16 H 17 N 3 Oj S-CH 3 S0 3 Htbt) : 
ttJMt (%) C. 4 7. 7 6 ; H, 4. 9 5 ; N, 9. 8 3 
mWim (%) C. 4 7. 5 4 ; H. 4. 8 4 ; N, 9. 9 3 

S- f2- T4- (3--Fp^>^^'» 7 J^;t/1 -fy^;f 

■7U7^^>X;^VH§ fit (I) {CfeQNT. R 1 , R 2 a R 3 
;M-^->gfr<4- (3--FP^>yM^y) R 4 a R 5 ' MT, Z 

^- (CH 2 ) 2 -Tfe^-fb^g)^ : 

y^yx;l/^>12- [4- (3-^hn'<yy;l/t4 1 y) 
^X^JV (#%#J7#RS) (3. 5 0 g) N f^yyj (0. 7 6 g) , 
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*«BIU ^ vyo f;l/7;l/n-;W ¥)Si B H B UTiH^ft (2. 6 9 g) £ 
g£j& : 1 6 3~1 6 4°C . 

^H-NMR (DMSO-dg ) d :2. 34 (3H, s). 2. 86 (2H, t, J=7Hz), 3. 37 (2H, t, J=7Hz), 5. 24 (2H, 
s) , 6. 99 (2H, d, J=9Hz) , 7. 21 (2H, d, J=9Hz) , 7. 69 (1H, t, J=8Hz) , 7. 90 (1H, dt ( J=8, 
1Hz) , 8. 18 (1H, ddd, J=8, 2, 1Hz) , 8. 29 (1H, t, J=2Hz) , 9. 01 (4H, br) . 
TtmftVrm (C 16 H 17 N 3 0 3 S • CH 3 SOgHibT) : 
sfMM (°/o) C, 4 7. 7 6 ;H, 4. 9 5 ; N, 9. 8 3 
(96) C, 4 7. 7 1 ; H, 4. 9 5 ; N, 9. 8 1 

iii 1 0 

S- [2- [4- (2-^DP-4--|>P^>yM4 1 -» 7 s.—M jl^ 

M ± v±*2 : i. $ >2Jk*>MM fit ( i) iz^x^ r 1 , r 2 „ 
r 3 B^y^22k±±i^g^li— (2-^DD-4--hD<>-yw-» 
R 4 , R 5 ^mMT, Zi)<- (CH 2 ) 2 -Tfc5>fbgi^g)^>x;t/fr 

^ ^ >^JV^>m2 - [4- (2-^nD-4-^hD^>^;Vt%-» 7 i 
j^b] if;l/i^f^ (#%^J8#M) (1. 5 0 g) N ff)b7 (0. 
3 0g) , x^;-;KlOml) ©ffi£1fc* 1 SHISE Lfco #£P^#TfcB UfcIS 

s^ara* u ^ y -tv^o tr^r/un -;i/«k t> hiss ut««^« 

( 1 • 0 7 g) 

: 1 8 0~1 8 2°C 

X H-NMR (DMSO-dg ) <5 : 2. 34 (3H, s) , 2. 87 (2H, t, J=7Hz) , 3. 38 (2H, t, J=7Hz) ,5.26 (2H, 
s) , 7. 00 (2H, d, J=9Hz) , 7. 23 (2H, d, J=9Hz) , 7. 85 (1H, d, J=9Hz) , 8. 25 (lfl, dd, J=9, 
2Hz) , 8. 35 (1H, d, J=2Hz) , 9. 01 (4H, br) . 

Ttmfrtfrm (C 16 H 16 C 1 N 3 0 3 S • CH 3 S0 3 HibT) : 
stnm (96) C, 4 4. 2 0 ;H, 4. 3 6 ; N. 9. 10 
HS'J'fi (96) C, 4 4. 3 7 ;H, 4. 4 3 ; N, 9. 0 7 

ia 1 1 
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M -rv^OUT ' /^>XM>tS fit (I) fcfc^T. R 1 a R 2 a 
R 3 m^y^J^^r^Mi}<4 - (4-^qp^>^7l/^-» R 4 

jvm, r 5 fivmmT, z&- (ch 2 ) 2 --e^.^^^g?^^>x;i/»>^ 

y^>x^*>^2- [4- (4-^un^?W-» 7*— .x.^;l/ 
3.^)V (#=%#>] 2 #M) (1. OOg) , xf;W)l/7 (0. 3 0 g) N 
x-9 J-)\y (1 0ml) ©ja^4»*llftai«Lfco *ME*»BETS*U 
ift^7% h OSISilTlUk^ (0. 7 0g) £}4|*: 0 
t^: 114-11 6°C 

*H-NMR (DMS0-d 6 ) 5 : 1. 12 (3H, t, J=7Hz) , 2. 30 (3H, s) , 2. 84 (2H, t, J=7Hz) , 3. 28 (2H, 
q, J=7Hz) , 3. 40 (2H, t, J=7Hz) , 5. 07 (2H, s) , 6. 94 (2H, d, J=9Hz) , 7. 18 (2H, d, J=9Hz) , 
7. 44 (4H, s) , 9. 10 (2H, br) , 9. 48 (1H, br). 

TtmftVrm (C 18 H 21 C 1 N 2 OS • CH 3 S0 3 HtLT) : 
tftlfi (%) C, 51. 28; H, 5. 66; N, 6. 30 
(96) C, 5 1. 3 6 ; H, 5. 6 0 ; N, 6. 2 6 
1 2 



2- [2- T4- (2. 4-i?^PP'<>v?7M-4-» 7x-;M -X.^l/1 

*--4. 5-v?b Fp^ L^wL ^>x;i/*>g£ig |3 (I) Kfcivr. 
R 1 a R 2 , R 3 m&'Oi?Art-* i sWfi4- (2. 4-^^nn^>-;w 
■» R 4 £R 5 ^W^; (CH 2 ) 2 - N Z#- (CH 2 ) 2 — ~C 

^^yx;l/*>K2- [4- (2, 4-^^na^>w^» 7x-;W 
xf;l/xxf^ (##0!l 9 #flg) (2. OOg) s i^b>f-^}-^L/T (0. 
6 5 g) N (2 0ml) OS^* 2 B#|fflaBKUfco ilfll*«BETa 

h-HJ^-i*y-;U£0B»BLTMft£«9 (0. 8 0 g) *ntz 0 
It& : 1 7 7 ~ 1 8 0 °C 

*H-NMH (DMS0-d 6 ) 6 : 2. 30 (3H, s) , 2. 90 (2H, t, J=7Hz) , 3. 41 (2H, t, J=7Hz) , 3. 83 (4H, 
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s) , 5. 11 (2H, s) , 6. 97 (2H, d, J=8Hz) , 7. 22 (2H, d, J=8Hz) , 7. 47 (1H. dd, J=8. 2Hz) , 7. 60 
(1H, d, J=8Hz) , 7. 67 (1H, d, J=2Hz) , 10. 06 (2H, br) . 
TcMfttirM (C 18 H 18 C 1 2 N 2 OS • CHg SOg Hilt) : 
tHWI (96) C, 4 7. 8 0 ; H. 4. 6 4 ; N, 5. 8 7 
HS'MI (96) C. 47. 70; H, 4. 62; N, 5. 85 
113 



2- T2- U- ^>^l/^-^-->1 .x^l/l ^ 

*-4. 5-?b Kn-f (I) £MxT, R 1 a R 2 a R 3 »» 

^>-^M4yS^4- (4-^DD^>Wt-» & R 4 <hR 5 t^-mtz 

f ±ZSZ (CH 2 j 2 -> Zj^-CHg 0 (CH 2 > 2 -'Z&ZltS®)] : 
2- [4- (4-^an^>^;i/^-^ix) ^>i^M-+->] xW07^F 

(#^J10#M) (1. OOg) , ifl/^tfb7 (0. 3 3 g) , 

(iomi) <Dm&vs%2 immmwivtzo m\z^ awtfiWA (o. 

5 3 g ) *fln^ 3 BP H ^3itL/c 0 ^$?7k#it^ h U ^ A7KiSfflt*an^.x ?pp* 

y-^= 10:1 (v/v)] twsssu x^y-^i^giu-csmb^ 

(0. 2 8 g) *^fc 0 
SMS. : 9 6-9 8°C 

1 H-NMR(DMS0-d 6 ) 5 :3. 16 (2H, t, J=6Hz), 3. 37-3. 52 (4H, m) , 3. 58 (2H, t, J=6Hz), 4. 
39 (2H. s) , 5. 09 (2H, s) . 6. 58 (1H, br) , 6. 96 (2H, d, J=9Hz) , 7. 23 (2H, d, J=9Hz) , 7. 44 
(4H,s). 

yzmftVrm (C 19 H 21 C 1 N 2 0 2 Silt) : 
tfaWi (%) C, 6 0. 5 5 ; H, 5. 6 2 ; N, 7. 4 3 

mmm (%) c, 6 o. 5 0 : h, 5. 66 ; n, 7. 24 
mmm 1 4 

2- T2- T4- (3. 4-y^PP^>Wty) 7xx jl^^I f; 
^--4. S-v'fc H'P-f $ VV^zJkl * ^>XA^>gti& Tit (I) Hfct^T, 
R 1 , R 2 , R 3 g&^>>>7M-4-->g;6-<4 - (3, 4 - ^ ? p -^Aoj-^ 
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■» R 4 £R 5 ^II/^T- (CH 2 ) 2 Zfr- (CH 2 ) 2 — ~C 

y ^>xyl/^>^2- [4- (3, 4-i?£nD'«:/5? < /M-*<» 7i^k] 
xf-yl/M-T^b (#3T#J 5 #Jd) (4. 3 3g) , -X.^ U >?^<y- UT (1. 
1 2 g) s J -)V (4 0ml) (OW&m* 2 1 nW&fal,iZo mUZMET 
9±U g£iS©MHi£T-tr h- h U OHi&il LxaH-fk^ft (3. 3 7 g) 

tt& : 1 1 1 — 1 1 2°C 

! H-NMR (DMSO-dg ) 5 : 2. 30 (3H, s) , 2. 89 (2H, t, J=7Hz) , 3. 41 (2H, t, J=7Hz) , 3. 82 (4H, 
s) , 5. 10 (2H, s) , 6. 95 (2H, d, J=8Hz) , 7. 21 (2H, d, J=8Hz) , 7. 42 (1H, dd, J=8, 2Hz) , 7. 65 
(1H, d, J=8Hz) , 7. 70 (1H, d, J=2Hz) , 10. 06 (2H, br) . 
7C*##Hi (C 18 H lg C 1 2 N 2 OS • CH 3 S0 3 Hilt) : 
ItM (%) C, 4 7. 8 0 ; H, 4. 6 4 ; N, 5. 8 7 
(%) C, 4 7. 5 4 ;H, 4. 6 3 ; N, 5. 7 4 

mmm 1 5 



N, 


N' --?xf^-S- T2- T4- (3. 4- 


V> 9 n a ^ > v^M-^- S/") 


3? X.- 


.jU] x-l-AA << vttrQ VT - >x;b* > 


rxC en k&^t. 


R 1 , 


R 2 . R 3 it^>^+->1^4- (3. 


4 - y^na^>-;;l//|-^ 


•» a 


k R 4 . R 5 &z-?Jl<m, Zt<- (CH 2 ) 2 





^^>W,>K2- [4- (3, 4-^^uD^>y;^y) 7x-M 
if^Xr;b (###|5#M) (6. 3 8 g) „ N, N' - i? .x.?-;l/?-5j-£ U 
T (1. 92g) , x^;-;b (40ml) ©«£4»* 1 gMBK Lfc,, SSfiSE*« 

^ J: LT»fl:£tt (5. 0 0 g) £*§fc 0 

: 7 4 ~ 7 5 °C 

^-fflffi (DMS0-d 6 ) 6 : 1. 13 (6H, t, J=7Hz), 2. 31 (3H, s), 2. 86 (2H, t, J=7Hz), 3. 20-3. 
40 (4H, m) , 3. 45 (2H. t, J=7Hz) , 5. 10 (2H, s) , 6. 95 (2H, d, J=9Hz) , 7. 18(2H, d, J=9Hz) , 
7. 41 (1H, dd, J=8. 2Hz) , 7. 64 (1H, d, J=8Hz) , 7. 68 (1H, d, J=2Hz) , 8. 93 (1H, br) , 9. 1 1 
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(1H, br). 

Ttmfttirm (C 20 H 24 C1 2 N 2 OS-CH 3 SOg HkLT) : 
ffWm (%) C, 4 9. 7 0;H, 5. 5 6 ; N, 5. 5 2 
mm (%) C, 4 9. 4 4 ;H, 5. 5 1 ; N, 5.. 4 1 

mmm 1 6 

X;U»>ggij lit (I) tC fct^T, R 1 5 R 2 a R 3 ^^.y^jy^-^iym-hiA 
-<>^;^->S, R 4 , R 5 fr^EI^ Z#- (CH 2 ) ? 

miimm) u. oo g ) , ft^r (o. 2 5g),x^;-^ 

(1 0ml) ©?I^rti^lM^Lfco ^«iET§*U ffS*ifc*S.SI*7 
-fe h- h U^-C^Ufc^ *>B*SSLT&«Hb&4& (0. 

5 0 g) £#*: 0 

: 1 8 6 ~ 1 8 8 °C 

*H-NMR (DMS0-d 6 ) S : 2. 31 (3H, s) , 2. 85 (2H, t, J=7Hz) , 3. 37 (2H. t, J=7Hz) , 5. 08 (2H, 
s) , 6. 95 (2H, d. J=9Hz) , 7. 19 (2H, d, J=9Hz) , 7. 31-7. 45 (5H, m) . 8. 98 (4H, br) . 
Ttmfttfrm (C 16 H 18 N 2 OS • CH 3 S0 3 Hi: L"C) : 
tmm (96) C, 5 3. 3 8 ;H, 5. 8 0 ; N, 7. 3 2 
(%) C, 5 3. 2 8 ;H, 5. 6 2 ; N, 7. 3 3 

mmm 1 7 

S- \2 - [4- (2, 3. 6-h^pp^^^.» 7^_;t/l j.^ 

zk3 • y *>*;w* >BMs ra m i:fe^t, r 1 , r 2 , 

R 3 g&^>^l/*-*->;K;ft<4- (2. 3. 6-h')»nn/<>i?Mt^ 
g, R 4 , R 5 ggcggFK Z^- (CH 2 ) 2 -T^fbggffl^ ?>X >V* 

2- [4- (2, 3, 6-M)^Do^>^+i/) 7* 
^U] xf;pxxf^ mmmi 2#M) (2. 0 0g), ^*"7U7 (0. 
37g) s x^;-;Ki0ml) 1 «M2ft Ufc 0 igJg^ffiT®* 
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«fc DMA ^TmmitGW ( 1 . 50g) *&fc„ 
: 1 6 4 ~ 1 6 6 °C 

^-NMRCDMSO-dg ) 5 :2. 21 (3H, s), 2. 88(2H, t, J=7Hz). 3.,40(2H, t, J=7Hz), 5. 24(2H, 



s), 7. 01 (2H, d, J=9Hz) , 7. 23 (2H, d, J=9Hz) , 7. 61 (1H, d, J=9Hz) , 7. 76 (1H, d, J=9Hz) , 
8.94(2H,br),9.03(2H,br). 

TcMftfitM (C 16 H 15 C 1 3 N 2 OS • CH 3 S 0 3 Hi: LT) : 
ttnm (96) C. 4 2. 03 ;H, 3. 9 4 ; N. 5. 7 7 
(%) C, 4 1. 9 2 ; H, 3. 9 1 ; N. 5. 7 8 
IM 1 8 

S- \2- T4- (4-y h^>^>i?;M-^-» 7x-;H J^2kJ ^7f ' 
^l^7^^>XM>i^ Ha (I) iCfe^T. R 1 a R 2 5 R 3 
v?^^->S^4- (4-/- h^^^M-^) R 4 v R 5 ^7k^lM 
Zfr'- (CH 2 ) 2 -~?&Z>it&W)<DJ ? >XJU*>^1&] : 

>^>^;l/^>i2- [4- (4 h*i"<>y;M-*-» ^x^;b] .x^- 
^^^tA (#%$l 1 3#flS) (1. 5 0 g) N ^7tV UT (0. 3 4 g) % x 
^ y (5ml) 1 B&ilflfE Lfc 0 £j& Ltz^Fm^mM U i^^^^ 

i-X/U-Cgfe^^ V^D f;l/T;l/n-;l/J; OS^^LT^-fh^ (0. 
8 1 g) 

: 1 7 5 ~ 1 7 6 °C 

^H-NMR (DMS0-d 6 ) 6 : 2. 32 (3H, s) , 2. 84 (2H, t, J=7Hz) , 3. 37 (2H, t, J=7Hz) , 3. 74 (3H, 
s), 4. 98 (2H, s), 6. 92 (4H, d, J=9Hz), 7. 15 (2H, d, J=9Hz), 7. 45 (2H, d, J=9Hz), 9. 00 
(4H, br). 

TCmfttfrM (C 17 H 20 N 2 0 2 S • CH 3 S Og Hilt) : 

nnm (%) c, 52. a 1 h, 5. 8 6 : n, 6. 79 

Wmm. {%) C, 5 2. 5 8 ; H, 5. 9 1 ; N, 6. 6 0. 



Hi 1 9 

2- T2- T2- (4 np-Ov;M-^-» x^;t/t 
4, 5 - y b Fd ; y '/-;V • ^ ^ >x;i/^ >li§ BLXU t'fe^T, R 1 
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, R 2 , R 3 g«|^>^M-*S/:aa<2- ( 4 - » a > v£2k^± ^ 
R 4 £R 5 ^M-,t- (CH 2 ) 2 Z#- (CH 2 ) 2 -T&3jfr£ 

^>X^*>^2- [2- (4-^dp^^-^-» 
iX^yl/ (#5t$J 1 4#JKQ (2. 0 0 g) N X-=f-\/^=f-*V UT (0. 
4 9 g) , J^y-;w (1 5ml) ©ffi£$/£ 1 IS6IS Ltz 0 *g^£MEET^* 

U T-t? h- h U /UJ; «9S^LTM^^ ( 1 . 3 4 g) £^c 0 
It£ : 1 1 1~1 1 3°C 

h-WSR (CDClg ) 6 : 2. 70 (3H, s) , 3. 05 (2H, t, J=7Hz) , 3. 50 (2H, t, J=7Hz) ,3.68 (4H, 
s) , 5. 06 (2H, s) . 6. 87-6. 95 (2H, m) , 7. 17-7. 24 (2H, m) , 7. 39 (4H, s) , 9. 71 (2H, br) . 
7tMft9rW. (C 18 H 19 C1N 2 O S • CH3 S O3 HibT) : 
tfJM (%) C. 51. 52; H, 5. 23; N, 6. 32 

mmm (%) c 51. 30 : h, 5. 20 : n, 6. 30 

MffiM 2 0 

2- r 2 — T 3 — (4-^pd^>^4-» 7 ,x— ;t/l j^tIJ ^7h- 
4, 5-^h Kp^$^v' -yl/» ^ (i) izis^-r. R 1 

, R 2 a R 3 gi^y-^W-/«^3- (4 -?pd^>^;M-^» ' jgL 
R 4 ^5 g-gjc^T- (CH 2 ) 2 - % Zfr'- (CH 2 ) 2 -Tfe^b^ 

^^>x;^>^2- [3- (4 -^noOi?;M-4--» :7 x xv!/) 
iX-r^ (###IJ 1 5#R1) (1. 75g) , xf L/>f^^u 7 (o. 
4 3g) ,x^;-;K2 0ml) ©7ll^3£ 1 SfciB«ELfco 7g£££zlffiT^* 

u r-tr h^h ^^x<onmmLxmmit^ co. 75 g ) ^/ Co 

: 9 6~9 8°C 

h-mm (CDClg ) 6 : 2. 74 (3H, s) , 2. 96 (2H, t, J=7Hz) , 3. 54 (2H,.t, J=7Hz) , 3. 79 (4H, 
s) , 5. 03 (2H, s) , 6. 80-6. 85 (2H, m) , 6. 90 (1H, t, J=2Hz) , 7. 20 (1H, t, J=8Hz) , 7. 32-7. 
40(4H,m),9. 92 (2H, br). 
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5ciMl (C 18 H 19 C 1N 2 OS • CH 3 SOg HtbT) : 
tfM (%) C, 5 1 : 5 2 ; H. 5. 2 3 ; N, 6. 3 2 
(96) C, 5 1. 4 2 ; H, 5. 2 1 ; N, 6. 13 

mm 1 

T, R 1 . R 2 a R 3 g«S^>S?,rt/a-^>aa<4- U-^na^^Aof-^- 
'» 5> Z^-CH 2 - % Yj^gg^C^fb^j : 

4- (4-^pp^>-W+-» sOi?jl,TJl<zi -^[European Journal of 
Medicinal Chemistry-Chimie Therapeutique^ 19 N 205-214(1984)] (3. 
0 0 g) tmittt-Jl, (3ml) O«R^4»*0t;-C 1 B$B8SH$U flfilttftft 

.&tl ( 1 . 5 0g) &&fc 0 
Hj& : 7 2~7 4°C 

^H-NMR (CDCI3 ) «5 : 4. 57 (2H. s) , 5. 04 (2H, s) , 6. 94 (2H, d, J=9Hz) , 7. 32 (2H, d, J= 
9Hz), 7. 37 (4H, s). 

TCfS^t/Hi (C 14 H 12 C 1 2 0<t LT) : 
fflMS {%) C, 6 2. 9 4 ; H, 4. 5 3 ; N, 0. 0 0 

mmm (%) c, 6 3. 15 ; h. a. 59 : n, 0. 09 

I ?>XJ\/*>M2 - T4- (4- ■fronts? ;M-^-» ^f2k 

x ^^^ ra (i 1 i) Kfci vr, r 1 a r 2 , r 3 BM^S>2>[k^±>^14 
- (4-^o^>yw» a, za<- (ch 2 ) 2 Y^t_^xn^ 

3-;l^&«rMlB5 0- 1 4 8 3 5 7 {zip bS^&KJ: 0«Jft$nA: 2 - [4- 
t4-9uwOi?jU*3ri/) 7x^;H x^l/T^UrJ-^ (1. 0 0 g) „ > 
^^W-Wn5^K(0. 48g), h iJif;l/7; > (0. 4ml) t 

mitris* (i omi) a>m£m&- 1 o°ct3 o^«^ufc 0 *£#nx.. * 
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x;l/«kBlflifil/T*Mfc£fc (0. 8 7g) 
Ii£ : 9 7 — 9 9°C 

^-NMRCCDClg ) 5 :2. 86 (3H, s), 3. 01 (2H, t, J=7Hz), 4. 39 (2H, t, J=7Hz), 5. 03 (2H, 
s) , 6. 92 (2H, d. J=9Hz) , 7. 16 (2H, d, J=9Hz) , 7. 36 (4H, s) . 
5tmfttitM (C 16 H 17 C10 4 Silt) : 
ff*ii (96) C, 5 6. 3 9 ; H, 5. 0 3 ; N, 0. 0 0 

mmm (%) c, 5 6. 6 o : h, 5. 00 ; n, 0. 03 

iWI3 

P - MUx>x;i/»>»E2 - f4- (4-»pp^>^t/^-4=--» Z^2k3 
S^4- (4 -?pp'OS?;M-^» a, Z#- (CH 2 ) 2 Y#p - h 

4-^nn^>WD5^R2- (4 - b Fo + y 7 x— )V) xf-yl/TyU 
=i-Jl<frioWffiW5 0- 1 4 8 3 5 7 iCipbS^^i OUifi^tlfc 2 - [4- 
(4-^Dn^>-W+-/) 7^^.71/] x?vl/y;l/n-/u (1. 0 0 g) N p 
-h^>X;V*^^D70' (0. 7 3 g) > h>Jxf;l/7i > (0. 
4 6 g) ±&4k* f" U > ( 1 0 m 1 ) 0 °CT- 1 Bfcjf Ufc„ 7K£:JD 

^> ^no*/l/iT«llllUfc. W«MI*7K-CiJfe#U ft*!*. .«fli*2«EETH* 
U^: 0 Sfi*4>E«ft* 7A^nvh^7 7-r - : iffixf/i/= 4 : 

1(V/V)] V^n t;i/x-f ^J: 9^1 L/Xai^ft (1. 

1 7 g) &mtz 0 

tik&: 9 6 — 9 7°C 

1 H-NMR (CDClg ) 6 : 2. 44 (3H, s) , 2. 90 (2H, t, J=7Hz) , 4. 17 (2H. t, J=7Hz) ,5.01 (2H, 
s) , 6. 85 (2H, d, J=9Hz) , 7. 04 (2H, d, J=9Hz) , 7. 29 (2H, d, J=9Hz) , 7. 36 (4H, s) , 7. 71 
(2H, d, J=9Hz). 

TCmfttirM (C 22 H 21 C 1 0 4 StU) : 
ttm& (%) C, 6 3. 3 8 ;H, 5. 0 8 ; N, 0. 0 0 
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(96) C, 6 3. 4 2 ; H, 5. 0 8 ; N, 0. 0 1 
4 



2i±>ZJk±>Mlsz U- (4-y^;i/^>-;?;M-^-» 7*— AS) 
*zZ±2k Tit (I I I) fcfci^T, R 1 a R 2 a R 3 iM>^M^->a^4 
- (4 Zi)<- (CH 2 ) 2 - N Yav^>x;t/fr 
^;M~4- : _ ~~ 

4->f;K>Wn5^F [m^t^ (1*) t±SI] 4:2- (4-tF'P* 

1 4 8 3 5 7izm\^^m^Ji^m^tLtz2- [4- (4->f;K>^ 
+ 7i^P] ji^;UT^=i-;1/ (l. 3 8g) , ^ d 5 

K ( 0 . 72g) > hiJxf^7J> (1. 2ml) 
(20ml) ©S^^0°CT-3 0^ai$bfc o tK*SD>L. * n o *MTttttl 

8 o g) &ntz 0 

: 7 9 ~ 8 0 °C 

^-NMR (CDC1 3 ) 6:2.37 (3H. s) , 2. 84 (3H, s) , 3. 00 (2H, t, J=7Hz) , 4. 38 (2H, t, J= 
7Hz) , 5. 02 (2H, s) , 6. 93 (2H, d, J=9Hz) ,7.15 (2H, d, J=9Hz) , 7. 20 (2H, d, J=8Hz) , 7. 32 
(2H, d, J=8Hz). 

Ttmftmm (c 17 h 20 o 4 siu) : 

tfM (96) C. 6 3. 7 3 ; H, 6. 2 9 ; N, 0. 0 0 
(%) C 6 3. 8 4 ;H, 6. 4 1 ; N, 0. 0 8 
L5 



y ?yXJly*yW2- \A- (3. 4-v>^p<>yM^-» 7 
^±A^Z±Aj ra (I I I) fcfc^T. R 1 a R 2 a R 3 mM^L2jM±k 
(3, 4-y»PP^>y;Vt4'» Zfr <- (CH 2 ) 2 

3, 4-i?^PD^>-Wp5^ F DRSt-ftfiJc («0 *fc»Q 4:2- (4-fc 
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1 4 83 5 7K3lb3;£5£K < fc9g¥xg£*l*:2- [4- (3, 4-^o^> 

-7ai-;l/] j^7l/77l>3-7l/ (1. 6 9g) , 
o5-f K (0. 7 2g) , F'Jxf;V7;> (1. 2ml) £i&{t*TU> 

(20mi) o°c-e 3 o#«#l/co 7K^Anx.. ^DD^;uA-effttts 

SK^fiETSiLfc, «*©*SJI*^*tf>Tra»UTMfl:£4& (2. 

0 6 g) *»fc 0 

: 8 3-8 4°C 

^-NMRCCDClg ) 6 :2. 87 (3H, s), 3. 01 (2H, t, J=7Hz), 4. 39 (2H, t, J=7Hz), 5. 01 (2H, 
s) , 6. 91 (2H, d, J=9Hz) , 7. 17 (2H, d, J=9Hz) , 7. 26 (1H, dd, J=8, 2Hz) , 7. 46 (1H, d, J= 
8Hz),7. 54(lH,d, J=2Hz). 

ytmavm (c 16 h 16 ci 2 o 4 sllx) ■. 

ffJHS (%) C, 5 1. 2 1 ; H, 4. 3 0 ; N, 0. 0 0 
H$!HI (%) C, 51. 1 0 ;H, 4. 4 0 ;N, 0. 0 0 
###16 

y^>XM>12- T4- (4--FP<>'7m-» 7 3^71/1 J^±J\/ 
*z*ZJk ra (I I I) Kfe^T, R 1 a R 2 3 R 3 IM>/M^->1^4 
- (4--hP^>i?y|/^-^-» S N (CH 2 ) 2 - N Yi)V^>X^ 

4 -—Yw<i/*JAf9u5<l K DtD^t^ (80 ttSg] £2- (4-tKo+ 
^7x-^) i^;U77l^=i-;P (1*) %±m *>StfB8llB5 0- 

1 4 8 3 5 7tcmfc*^|Ej;0JSffi$*lfc2- [4- (4-^ho'OyM 
+ 71/] i^y/i/a-yl/ (0. 7 5g) A * ? >XJls*—jU? uvJ 
K (0. 3 8 g) > FiJ i^7U7 $ > (0. 4 1 g) i:T-fe h- h U 71/ 
(10ml) CDM^^0°CT'3 0£«#Lfc o 7h£*D;U HFM^f-^TttttJ U 

7 2 g) £*§7t 0 
Mu& : 9 9 — 1 0 0°C 



WO 97/09306 - PCT/JP96/02491 

27 

*H-NMR (CDClg ) 6 : 2. 89 (3H, s) , 3. 02 (2H, t, J=7Hz) , 4. 39 (2H, t, J=7Hz) , 5. 17 (2H, 
s) , 6. 93 (2H. d, J=9Hz) , 7. 18 (2H, d, J=9Hz) , 7. 61 (2H, d, J=9Hz) , 8. 26 (2H, d, J=9Hz) . 
7C*#*fffl (C 16 H 17 NOg SiLT) : 
ffMm (96) C. 5 4. 6 9 ; H, 4. 8 8 ; N, 3. 9 9 
(%) C, 5 4. 7 0 ; H, 4. 9 2 ; N, 3. 6 6 

* ?>XJV*>m2- T4- Q--hD^>y;m-» 7x^1 ^±JU 

x.xrji' te din [rfeivc, R 1 a R 2 a R 3 SM^JH]^±kMMA 

- (3--ha^>W^» g> Z£<- (CH 2 ) 2 - N Yg££>^j; 

3-^fD^>-WD7^F [JKSWbifc (80 tttl] t2- (4-tKo* 
•> 7 *•=.;!/) i^;i/T;b^-;u [jg*^ (80 *±§¥] * &tM8Bg 5 0 - 
1 4 8 3 5 7^lpb5^raJC«J:»)JSiiSn^2- [4- (3--hn^><W 
+ i^v/UTAo— ;U (0. 7 5g) , y^yx^-MP7>f 

K ( 0 . 3 8 g ) N h U i^yl/T 5 > ( 0 . 4 1g),fcT-feh— 
(20ml) ©S^0°Cf30^Lfc o tR^DX.. TO^^yUT'tttB b 

*:<, wish**. Attck-cijfe^u mm&mET'g&vtia mm^m 

K#*7A^0-7h/57«{- (^ucufcyUA) "CfllSII LTM-ffc^* (0. 
8 5 g) *&fc 0 
: 6 5-6 7°C 

^H-NMR (CDCI3 ) 6 : 2. 88 (3H, s) , 3. 02 (2H, t, J=7Hz) , 4. 39 (2H, t, J=7Hz) , 5. 16 (2H, 

s) , 6. 94 (2H, d, J=9Hz) , 7. 19 (2H, d, J=9Hz) , 7. 58 (1H, t, J=8Hz) , 7. 78 (1H, d, J=8Hz) , 

8.20(lH,d, J=7Hz),8.32(lH,s). 

Ttmfttfrm (C 16 H 17 NOg Silt) : 
IfJMt (%) C, 5 4. 6 9 ; H. 4. 8 8 ; N. 3. 9 9 
mWHS. (%) C, 5 4. 8 3 ; H, 4. 9 2 ; N, 3. 6 7 

* 9>XM->m2- [4_z (2-^PP-4-^hP^>-;;l/t^» 7^ 
_;H K (I I I) fcfelvCx R 1 a R 2 a R 3 
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:fr*->g>frM- (2-^PD-4--hPO-^^y) S x Zfrs- (CH 2 
(4-t Kd+>>7x-;I/) ji^t;U3-;u [jgj^bjfc (ft) tfc*|] fr£4$gg 

Bg5 0- 1 4 8 3 5 7izmb&-fimte&!>Wtf&tlti2- [4- (2-^do- 
4-^hD^>-?Jl/t+-» if^TA^-^ (3. 8 9g) 

>7M>-;^D7^K (1. 73g) , F'Jxf;U7;> (i. 5 3 g ) ^ 
f- U y (40ml) <Dm&®& 0 °CT 1 l£IBI9E$ Ufc. **Jn;U 9 a a * 

H#*^>-e>«kOSISaUT«jB^k#« (3. 2 6g) ^„ 
Ifcj& : 1 2 5-1 2 7°C 

^H-NMR (CDCI3 ) 3 : 2. 90 (3H, s) , 3. 03 (2H, t, J=7Hz) , 4. 40 (2H, t, J=7Hz) , 5. 22 (2H, 
s) , 6. 95 (2H, d, J=9Hz) , 7. 20 (2H, d, J=9Hz) , 7. 82 (1H, d, J=9Hz) , 8. 18 (1H, dd, J=9, 
2Hz),8. 30(lH,d, J=2Hz). 

tcIMI (C 16 H lg C INOg StUT) : . 

tfW-m (%) C, 4 9. 8 1 ; H, 4. 1 8 ; N, 3. 6 3 

mmm (%) c, 50. 00 ; h, 4. 2 0 : n, 3. 5 8 

* ? >XJl>*>m2 - T4- (2, 4 pB^>S?^j/) 7x-;l/1 

^fvk^Zz^k (i 1 i) tcfe^T, r 1 a r 2 a r 3 mn^yvfr**^ 

Sg4- (2, 4-^PP^y-?m^) Zfr*- (CH 2 ) 2 Y&< 

2, 4-^PO/<>i;;^P7'fF HOSWfcJft (80 fefcM] <t2- (4-t 
Ko + ->7x-Jb) i^/l/T^n-yU [m^b* «*) tiJSQ fr£#PBg5 0- 
1 4 8 3 5 7\zm\}ZJjmzJ:t)mj&£tltz2- [4- (2, 4-^pp^> 
v > ;M-*v') 7x;;H .xfvt/TAo— ;U (0. 1 5 g) , y ^ >x;P*.^;i^ 
p-5-TK. (0. 0 7g) , h'J^^;UT$>(0. 0 8 g) £74? h U )\> 

(2 omi) o°c-e 3 o$Mll*Lfco tK**d>l. wm^^x-mth u 
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x^-^tyiogntstxm^i (o. i 2 g ) *mtz 0 

: 5 8 ~ 5 9 °C 

*H-NMR (CDC1 3 ) <5 : 2. 87 (3H, s) , 3. 01 (2H. t, J=7Hz) , 4. 39 (2H, t, J=7Hz) , 5. 11 (2H, 

s) , 6. 93 (2H, d, J=9Hz) , 7. 18 (2H, d, J=9Hz) , 7. 28 (1H, dd, ,J=8, 2Hz) , 7. 43 (1H, d, J= 

2Hz), 7. 50 (1H, d, J=8Hz). 

TCmfttirW. (C 16 H 16 C 1 2 0 4 Sibt) : 
stMm (°/o) C, 5 1. 2 1 ;H, 4. 3 0 ; N, 0. 0 0 
Hi'HI (96) C, 51. 15; H, 4. 39; N, 0. 02 
1 0 

2- T4- (4-»DP^>i>;l/t^r-» CSJ^Jk^LkJ ^fMn7-f F 

ra (i 1 i) r 1 a r 2 a r 3 mMovjv***>mfr4- u- 

^on^Wvj gs Z^-CH 2 O (CH 2 ) 2 Y^lii^T'fe 

4- (4 -^nD'OS^/M-*-;/) ^> V )\>7 A/Zi — )V [European Journal 
of Medicinal Chemistry-Chimie Therapeutique N 19 N 205-214 (1984)] (5. 
3 2 g) N xfb^ooh KU > (8. 6 1 g) N (5 5ml) N M 

m ( 0 . 5 7ml) ©jK^4»* 0 "CC 1 B#J8J«# TK^ttliU ftBe^^^T 

^•^EEi&ft;*? 5 A^a-r 7 -f — o p*;1/A : ^\+ir 1 : 1 (V/ 
V)] TfSbTlHl:^ (2. 5 3g) 4fifc 0 
m& : 5 4 ~ 5 6 °C 

^-NMRCCDClg ) 6 :3. 61-3. 73(4H,m), 4. 52 (2H, s), 5. 03 (2H, s), 6. 93 (2H, d, J=9Hz), 
7. 27 (2H, d, J=9Hz),7.36(4H, s). 
7n#£##HI (C 16 H 16 C 1 2 0 2 chLT) : 

(96) C, 6 1. 7 0 ; H, 5. 1 9 ; N, 0. 0 0 
UPHI (96) C, 61. 79; H, 5. 16; N, 0. 04 

&%mi 1 

J 9 >*;U*>gft2 - (4 -OvVM-^->:7 ^— Ji^yW.x.x^;l/ fit 
(III) t'fclNT. R 1 a R 2 a R 3 B1feO^;l/^-^->S^4 -^>-^;l/7j- 
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Zifi- (CH 2 ) g - N Y^V^^xyU^-^^yg-c-^^^ 
^•WD5-fK »M« (80 £2- (4-tFW7x- 

yi/) i^;u 7 ;i/n-^ («o as] ^^^bss o - 1 48357c 

3-^(1. 3 0 g) N ^^>xyU^;U^D5-l- F (0. 7 0g) x hU^^ 
;U75>(0. 90g) tmtM*U* (1 5ml) <D«g&£- 1 0°CT*3 0 

*oB**^-rvyDtr4/i-^i^BM«UT««^^ (i. 52 g ) ^ 

fflb& : 6 6 — 6 7°C 

! H-NMR (CDC1 3 ) S : 2. 84 (3H, s) , 3. 00 (2H, t, J=7Hz) , 4. 39 (2H, t, J=7Hz) , 5. 07 (2H, 

s) , 6. 94 (2H, d, J=9Hz) , 7. 16 (2H, d, J=9Hz) , 7. 33-7. 46 (5H, m) . 

ytMfttirM (C 16 H lg 0 4 Silt) : 
ft** (%) C. 6 2. 7 3 ;H, 5. 7 2 ; N, 0. 0 0 
mWM (%) C, 6 2. 8 4 ; H, 5. 8 6 ; N, 0. 0 2 

mmw 1 2 

*fi>XJ],*>Wt2- [4_Z ( 2. 3. 6-M)» PD ^^^ -7, 
= x£ 2k ^x zv k (I I I) fcfctvr. r! a R 2 a p 3 v „ „, 
**->gfr4- (2, 3, 6^^p D ^tt-» I, Z&<- (CH 9 

^^>XM>i2, 3. 6-h^DD^^H7f;M2, 3, 6-h 

7liJ1/) x?^7*3-;p [m^^k^ (80 ^e»^fflng5o- 

1 4 8 3 5 7l=l|IU*^F*CJ:»)ij!Jftstlfc2- [4- (2, 3, 6-hU^D 
n^>5?^+.» 7x^.7W ^JUT/Ia-Ji, ( 2 . 95g), ^ * >XM 
-**u5-TK(l. 12g), h'Jx^7;>(l. 08g) tmt**l> 
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y (20ml) OM^^0°CT*3 0&m&Ltz o 7k£an;U ^oo^AT-f* 

o 3 g ) %ntz 0 

VNMR^DClg ) 5 :2. 89(3H, s), 3. 03(2H, t, J=7Hz), 4. 41(2H, t, J=7Hz), 5. 29(2H, 
s) , 6. 99 (2H, d, J=9Hz) , 7. 20 (2H, d, J=9Hz) . 7. 33 (1H, d, J=9Hz) , 7. 45 (1H, d, J=9Hz) . 

5tm^mm (c 16 h 15 ci 3 o 4 stux) ■. 

tfWm (%) C, 4 6. 9 1 ;H, 3. 6 9 ; N, 0. 0 0 
mmm (%) C, 4 6. 6 8 ; H, 3. 6 2 ; N, O. 0 6 
1 3 



;i/jnx^/w renin r 1 , r 2 . r 3 BM^l>22k±±^g^ 

4- (4-y h^v^O^M-^S/) Z*<- (CH 2 ) 2 Yij<jt*>X 
4-y h^->O^^P7^ K WDitfbfc (») ti] i 2 - (4-hFn 

1 4 8 3 5 7{^b^^iCi:»9Mii$Wc2 - [4- (4-y h*->^> 

7i-;|/] jr-^yuyA-n— ;i/ (0. 7 4 g) N y ^ D 5 

-f K (0 . 3 6 g) „ h >J JC^yPT 5 > (0 . 6ml) <fc$£<{by U > 

(10ml) ©S£«&£ 0 °CT- 3 0 U/Co 7k£Anx. N * n p */l/A-CffliiJ 
Ltz Q =&«B*7k> *&i»C8fc»U *jK*«ETS*l/y5:o BHiOH 

fc*S*i^Ui-T-^-C3fc»SU P|?xf;l/TSIS B B B UTIM^ (0. 
4 0 g) *»fc 0 
Mu£ : 9 6 — 9 7°C 

! H-NMR (CDClg ) <5 : 2. 84 (3H, s) , 3. 00 (2H, t, J=7Hz) , 3. 82 (3H, s) , 4. 39 (2H, t, J= 
7Hz), 4. 98 (2H, s), 6. 92 (2H, d, J=9Hz), 6. 93 (2H, d, J=9Hz), 7. 16(2H, d, J=9Hz), 7. 35 
(2H, d, J=9Hz). 

Ttmftlftm (C 17 H 20 O 5 Silt) : 
fHHI (96) C. 6 0. 7 0 ; H, 5. 99 ;N, 0. 0 0 



WO 97/09306 



32 



PCT/JP96/02491 



mm m c, e o. s 3 : h, 6. 0 5 ; n, 0. 00 
mm 1 4 

XXf;t/ fa! (I I I) Klfclvr, R 1 a R 2 . R 3 ^<>^b^->^2 
- (4-^n^>^-» S> Zfr- (CH 2 ) 2 - N Y^^>^» 

iyy^-jU) x.*frT*=i-JU (T^KU v ktlll) £#§{§1® 5 0 - 
1 4 83 5 7K2pD£#&KJ;Si!!g£*ifc2- [2- (4-^nn^>yM 
7i-;l/] x.?/UT*=i-A, (3. OOg), ^>W^ D ^ 
K (1. 43g), h 'Jxf;P7i > (1. 2 7 g) t^>ft^^b> 
(33ml) ©M^^0°CT-mp H 1S#U^o 7k%1m^ ? n o^bAT'^tii 

7 o g) zntzo 

^-NMRCCDClg ) 6 :2. 79 (3H, s), 3. 11 (2H, t, J=7Hz), 4. 44 (2H, t, J=7Hz), 5. 07 (2H, 

s) , 6. 90-6. 98 (2H, m) . 7. 19-7. 27 (2H, m) . 7. 38 (4H, s) . 

TtmfttirM (C 16 H n C 1 0 4 StLX) : 
ffWm (%) C, 5 6. 3 9 ; H, 5. 03 ;N, 0. 0 0 
mm (%) C, 5 6. 5 9 ; H, 5. 0 2 ; N, 0. 0 5 

mmm i 5 • 

xxfjb B-LULD £fej2T, R 1 a R 2 . r3 sir<>^k±±>^13 
- U^P^W^ Z *<- (CH^ ) 2 - N YjV£>^jK 

4-^db^-Wb7^k [JKJStffcfiS ($0 tt«!] £2- (3-tKn* 
i/7*^ylO xf;L, 7 ;^-^ (7;i/K'J7tttl) *S<&BBBg5 0 - 
1 4 8 3 5 7fcHlt;*^fc < fc»jjj»3ft.fc2- [3 _ ( 4 -^ DD /^^t 
7x-;l/] i^yyurj-^ (2. 8 8 g) „ ^>w>-;^n5^ 
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K ( 1 . 5 1 g ) s F !/xf^7 ; > ( 1 . 33g) 
(22ml) cDyl^t?^ 0 °CT' 2 B^FUfKf^ b/c 0 7K£*nx., * n p ^^AT^tH 

7A^P7h^57>f- [^pdW : ^^y-;l/=2 0 : 1 (V/V)] TlfSS! 
U"Ca«©«B^t^4» (2. 9 7 g) *^fc 0 

*H-NMR (CDC1 3 ) 6 : 2. 87 (3H, s) . 3. 04 (2H, t, J=7Hz) , 4. 42 (2H, t, J=7Hz) . 5. 04 (2H, 
s) , 6. 84-6. 88 (3H. m) , 7. 21-7. 29 (1H, m) , 7. 37 (4H, s) . 
Ttmfttirm (C 16 H 17 C 1 0 4 StLT) : 
tm* (96) C, 5 6. 3 9 ;H, 5. 0 3 ; N, 0. 0 0 

mmm (.%) c. 5 6. 6 o ; h. 5. 0 1 ; n, 0. 05 
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4. 2- [2- [4- (4-^dd^>'W+>') 7ii;l/] i^U] ^ 
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